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1. . BACK0ROUNBAND_PROBLEM

1.1 AEn arld second language_acquistiul_ThDally

The idea that children learn a second language hotter the younger they are, is very

old. It was brought forward by the Czu usque Tandem movement (Elfstrand, 1915), but

is probably much older.

More recently, attempts to explain this assumed aptimum have been made. Many ,.uthors,

like Donoghue (1964) claim that the optimal age is also the best time for intro-

duCing a foreign language in the elementary school. Her arguments for an early

timum, and an early training, are:

neurological reasons, notably those of Penfield and Robe- s,

b) psychological reasons: young children cannot and need not rely on reading and
writing. They retain and repeat audio-orally. Their imitative ability seems to
be better than lrlter in life.

-order to minimize harmful effects of brain operat ons, neurosurgeons have tried

to avoid areas of vital importance for a normal life, i.e. areas of various speech

functions. Penfield and Roberts (1959) discuss such functions in connection with

brain damage. Their theories of foreign_ language learning do not however, seem

to be obvious conclusions of their neurological findings and-reasoning. Nevertheless

the opinions of such distinguished scientists must be taken seriously. They are:

"Before the age of nine to twelve, a child is a specialist in learning to speak. At

that age he can learn tTro or three languages as easily as one." (p 235) "... for

the purposes of learning languages, the human brain becomes progressively stiff

and rigid after the age of nine.° (p 236) "The physiological reason.for the success

in the home is that the child's brain has a specialized capacity for learning

.anguage - a capacity that decreases with the passage of years." (p 240) "There

seems to be Little if any relationship between general intellectual ability and

the ability of a child to imitate an accent. Capacity for imitation is maximum

between 4 and 8. It steadily decreases throughout later childhood." (P 243)

These very exact predictions allow us to construct a theoretical learning abil' y

curve with an optimum, i.e. 100% learning capacity, between 4 and 8. It starts

decreasing around the age of rine to twelve and levels out around puberty to, let

us say, 50% of the maximum capacity as a reasonable guess.

Such a curve is rather unlikely from other theoretical starting points. Piaget

theory predicts increasingly_developed and differentiated intelleetual functions

with increasing age. Developmental studies (s3e e.g. Bayly, 1955) show that

inte lectual Tunctions go on increasing till around the age of 30. It setms unlike y:
,

that language iearningyability should be neRatively correlated with other

intellectual func.ions.

Lenntherg(1967)djscussese learning of L
1

along the same lines as Penfield and

Roberts'discuss the learning of L2: recovery from brain damage and anatomical and

physiological parameters of brain development. Recovery from b ain damage, however,

is a bit doubtful as an indication of learning capacity per se. Recovery may well

take place after puberty. Lenneberg himself states (p 143):"Aphasias acquired'



after the age of eighteen may recover wi hin a three-to-five_ months period.

Symptoms that have not cleared up by this tme are irreversible." But he adds: "There

are a few clinical exceptions picture." He furthermore. concludes: "... the

language disorder not a learning impairment. A patient with aphasia has not lost

other, more general abilities to learn. There are reasons to believe that recovery

is due to physiological restoration of functien rather than a learning process."

His own conclusion ( p 153) does not seem completely logical: "Notice that the

earlier the lesion is incurred, th e brighter is the cutlook for recovery. Hence we

infer that language learning can take place only between the age of two to

about thirteen." As we shall see later, there is evidence (Jenkins, 1972) that

some language learning 0, take:: place before as well as after these age limits.

The development of various brain parain'ters leads Lenneberg to the conclusion that

puberty is a milestone for the facility in language acouieition (p 160. The

opposite conclusion is in fact, houever, possible as far as the learning of L2

is concerned Language learning takes place most efficiently when all brain

parameters are fully developed.

Carroll (1963) suggest that the ability to acquire a nativelike aceent dete ierates

towards puberty. He carefully adds that this is when specific instruction is not

given.

Strevene (1972) considers age to be the most important among a number of causes to

variations in pronunciation proficiency and gives a list of variables which he

assumes to lead to a diminished pronunciation learning ability. But he admits "that

small number of adults retain these faculties." He furthermore believes that

adults possess certain qualities which may counterbalance the assumed disadvantages.

On the basis of these two sets of variables he formulates the antagonistic

principles cf Innocence and Sophietication and ends up with the following conclusion:

"People who learn a second ... language can learn a good pronunciation, at any age."

1.2 Lg_eregua_eaceuisition: research
Kirch (1956) claims superiority in Cerman pronunciation of grade 1 pupils over grade

3 and 6 pupils and college students, but gives no actual figures.

Dunkel and Fillet (1957) compared pupils of grade 3 and 41 learning French, with

each other and with college students. The college students were superior to the

grade 3 and 4 children, who in turn showed no marked differences, on tests

readin and listening comprehension, oral reading, vocabulary, grammar and writing.

The authors stress the fact that the age distributions to a great extent overlap

end for this and bther reasons tend to disregard the tendencies found.

Among the earliest research, directly aimed at investigating age effects exper en-

tally, seems to be that of the Swedish Bbard of Education. The evaluation part

of the experiment was reported in two unpublished reports by Ekstrand (19591 1964).

About 1.200 pupils in grades 1- 4 were taught English by means of a purely audio-

visual course, i.e. with the teacher factor under control. The course extended

over one semester Pupils in areas of different,dialectAnd degree of urbanize
11(1(



took part in the experiment. When auarter of year of birth was plotted against

pronunciation and listening comprehension, no optimum could be traced. A straight

line was the best fit. The slope was such that the older children did significantly

better than the younger ones.

Brega And Newell (1965) compared two high school French groups of pupils, one with

a preceding PLES program in French, the other one without such a program. They found

that the first group was superior to the second on the four MLA tests. Unfortunately

the firnt group wan also intellectually superier, which wee not corrected for.

Bland and Kaislar (1966) compared 4 preschool with 6 grade 5 children on a maple

individualized program in French. The children could run a rd with a recorded

phrase through a machine as many times as they wished. The time used to reach a

25 item criterion, including listening comprehension, oval production and pronun-

ciation was measured. The grade 5 children used 4.5 -11 hours and the preschool

children used 12.5 -17.5 hours. This approach is theoretically important, though

the number of Ss

ASher and Price

their ability to

in this particular experiment is very small.

1967) compared pupils of 8 10, 14 and 18-20 years of age

learn to respond to Russian commands during four sessions with a

duration of a few minutes each. The-adults were much superior to the 14-year olds,

who in turn were superior to the 10-year-olds, and so on.

Asher and Garcia-(i969) tested the pronunciation of 71 Cuban and 30 American

children of different ages. The group being 1 - 6 years old when entering the U.S.A.

had the best pronunciation. Next came the group who were 7 - 12 and last the group

who was 13 - 19 yea

with age is obscured,

th longer stay. The

of age at the time of migration. This inverse relationship

however, by the fact that pronunciation also became better

probable correlation between age and length of residence, as

well as sex differences and proportions, wae not controlled.

In Denmark, English was introduced .n grades 4, 5 and 6 and the results.were com-

pared after 80 and 320 hours of instruction Florander & Jansen, 1969; Mylov, 1972).

Grammar, vocabulary and reading comprehension were tested with 300 - 400 pupils.

The grade 6 pupils were significantly better on both occasions, but the difference

diminished considerably between testing occasions.

Olson and Samuels (197)) taught German apeech sounds over ten 20-minute periods to

3 groups of students, aged 9.5 - 10.5, 14 - 15 and 18 - 26 years.- Over-all and

group differences were small, but statistically significant, except between the two

older groups.

Jenkins (1972) 'reports some age effects on the preception and production of syn-

thetie speech sounds. Studies rith 2-0 6- and 10-month old children, using the

orientation reflex (heart rate change ) and its extinction as indices of learning,

showed that while the 2-month-olds showed no reliable discrimination, the 6- and

10-month-olds showed good discrimination. The learning of speech sound differences

thus starts at a very early age. Further research showed that learning to perceive

new, i.e. artificial speech sound categories is very difficult, but p.ossible mith

'10'70Ar7o1ds-and Adults liolorual_compariAonslietweenage groups. merel)erfo



Touk

leer

(1975), studying Finnish immigrant chii eaen, nes _lousu

dish better, the older they are by the time of migration. As Toukomaa

clearly recognizes the importance of lenght of residence LOR - "Time may be the

directly most importan variable p 27)" - he uses partial correlations to control th

rather strong correlation between age and LOR in his material. As he uses Finnish

and Swedish tests of verbal intelligence, not tests functional language, and

uses different tests on different age levels, his cmparisons are somewhat uncertai

He ascribes the age effects to the pupils' better mastery of their native language.

The majo 'ty of the earch reviewed.points a definite direction: secold

language learning capacity increases with age, with a few exceptions.

Length of_Les_i_d_en-nacton_tlid emotional

migranr heorv_and research.

With regard to L2 learning, no special theory seems to have been laid out. It is,

generally taken for granted that the new language is learnt with time, see e.g.

chil -en:

Toukomaa,19751 p 27.. Swedish experiences M Ek, advicer of the Swedish Board of

Education, personal communication) are that migrant children who are given no or

inadequate instruction may spend years literally in silence however.

When studying the impact of LOB Toukomaa op. cit.) finds that 1,1 seems to deter

rate faster than L
2

is acquired, in spite of instruction in both languages. The

language shift, i.e. the point when L2 becomes the better language, seems to be

between 4 and 5 years from the time of migration. Also the research of Asher and

Garcia (op. cit.) suggests that LOR is an important variable.

iiith adult , the impact of IOR on adjustement of other kinds is studied extensively,

which does not seem to be the case with children. With regard to emotional and

social ad,justment, several theories are relevant. The concept of culture shock

sUggests i,hat the confrontation with a new culture may lead .to emotional disturbance

Looking lleJ,?r Jnto the possible mechanisms of this, it seems that psychodynamio

as well as ftrning theory basbd theories of neurosis agree on at least one point:

neurotic behavior is typically created either by a traumatic'event or by a conflict

f a lasting character. Migration is hardly a traumatic event in the true senseof

the word, but it may well create a la.ting conflict situation. Emotional adjustment'

may then in some cases be expected to grow worse, or at least not improve, with time

--This prediction gains support from the theory and research on stress (Selye, 1950.

The defence mechanisms of the body beoome engaged in resisting stressprs. This

wears the organs. Eventually various psychosomatic symptoms appear, but typically,

not until considerable time has clamed from the onset of stress. Migration may

well be'regarded as a stressor. Anthropologi6al findings suggest that the habitu-

ation to a new Culture is more than learning a language and a number of new behav_e3

patterns. The old ways of thinking and feeling disappear only slowly, while the

learning of new ways takes considerable time. !lurthermore, all behavior has a

communicative significance Hall, 1959). Much confusion and conflict is created

,Ay umAmal misinterlyretatiot 111 tahavioT. Renee., we vould expatt adjustmsmt
. .

-5erliatime31egative4rocete
atextent Ude andent,of language,*



I . 4 Problem.

The research on age and LOR carried out so far, typically suffers from one or more

of :Jle following li 'tationa, in some cases imposed for experimental reasons:

restricted time of instruction, short duration of experiment, limited contents,

restricted method, questionable validity of tests, limited number of variables

tested, questionable selection of variables, limited number of Ss, instruction

carried out without the support of an authentic linguistic and cultural milieu.

This c.tudy tries to answer the question: What happens when age and LOR are studied

indenpendent variables with a lerge group of student An an authentic environment,

and when a number of other independent variables, like teaching techniques, amount

of teaching, teacher personality, teacher competence etc, are allowed to vary freelz

under field conditions?

2. METHOD

2.1 Subjects.

The population studied consists of all immigrant pupils in school ages who in the

sPring of 1966 were registered in the Swedish comprehensive school and regarded as

needing special tuition in Swedish and eonsequeantly giVen such tuition. This

definition automatically rules out all pupils not registered or whoee need of

tuition had not been discovered. No resources to trane such children were at our

disposal at the time of data collection.

The data collection procedures and various statistics regarding the population

studied are accounted for elsewhere Ekstrand, 1974). There were about 2.400 pupils,

fitting the definition. Data for 2.189 such pupils (905 )were obtained.

2.2 Instruments.

Various data about the pupill like age, leng h of residence, nationality, sex, grad

etc were obtained by means of a questionnpare to the teachers. They were also asked

to express freely their views on tLe pupils' progress in school, in Swedish and

their social and emotional adjustment. These judgements were then quantified into a

five-grade scale, where 1 is bad progress or adjustment and 5 is excellent progress.

The tests belong to either of three domains: pure language tests functional Swedish

intelligence tes and tests of reading skill oral reading).

The language tests consist of -6 subteste, which were constructed for this study:

Pronunciation. Imitation, recorded on tape, of 12 standard phrases, read from a
sound tape. The recordings are rated with respect to over all quality.

Dictation. A piece, consisting of 11 phrases, is read from a tape, 3 times a phrate

Listening comprehension. 51 phrases are read from a tape. A series of 5 pictures
belong to each phrase (255 pictures)k4The pupil is to choose the picture he thinks
best illustratesthe phrase. He does not need to be able to read and write.

Reading comprehension. The same series ef pictures are used again, with a phrase
printed below'each series. The phrases differ from the LC test. No writing is nee -d

Free oral llroduction. The pupil is to describe the contents and happenings of,3
pictures. The answers were recorded and rated by 3 judges.

Free_ written production. The pupil is to describe I picture. The sketch is rated*

Thus 4 Out of the IS tests measure active skills en the Tart 'of the pupils,. The

*ntelligeiice tests consist of a non-verbal tent for each of the Thuret00 V and



S factors, called DBA 4, 7 and 8, respectively and standardized on owedisn puolls.

The reading skill tests consist of 3 individual subtests, each consisting of a Short

piece to be read aloud. The time limit is 2 minutes for each test. Number of words

read, time, if less than 2 minutes, and number of errors -are scored.

5. RESULTS

3.1. Checks on_misding data.

For most questions in the teacher questionnaire, there is a varying % of "No infor-

mation given", as the teachers have not in every case known the answer. In order to

study if the missing back-ground data are systematAcally 'related to the measurements

in a way that might invalidate the results, the dichotomy data/no data in each back-

ground variable was correlated with the tests and teacher judgements poilitbiserially

Out of r106 coefficients, 14 were between + .20 and the rest (492) were between + .10,

As these coefficients are so low that they may be regarded as negligible, there

.does not seem to be any bias in the background data of importance for this particula)

study.

The tests have been completed to a varying degree. There are many reason for this.

The DBA tests can be u ed from grad only. Free oral production and Pronunciation

were for economical reasons administered to samples of pupils only. Some tests are

not possible to carry out with too young or too newly arrived childreh. Whatever the

reasons, the question of interest is whether the drop out is aystetatic in a way

which invalidates the results or not.

test for this, pointbiserial correl_tions were run between the dichotomy "test

completed not completed" for each test,against, the Values for each of the other

tests. A high correlation indicates that the missing results are systematically

related to good or bad performance in other variables. Out of 576 coefficients, 5c/0

were not possible to calculate ( too few casep), 2% fall between + .37, 18% between

+ .30 and 7510 fall between +. .10. These data suggest that no systematic selection

affects the variables under study.

3.2 Intercorrelations between a e LOR_and some cthe back -ou d variables.

2 and-contingency coefficients (C) were computed between age, LOR, nationality,

father's occupation in Sweden and in the native country, mother's occupation in

Sweden and in the native country, number of children in the family, grade, type of

class, teaching materials used and previous-knowledge of Swedish.

Age is strongly correlated .with grade only. The product moment correlation is.9

which means that the pupils on the whole were placed in the proper, or at least an

adjacent, grade with respect to theirLAge.

LOB is strongly related to "Previous knowledge of Swedish" only, which is a per-

fectly natural correlation. In all, the lack of substantial correlations with

other background variables means that they need not to be controlled in order to

stud:- age and LOR, which is the purpose of this paper*

3.3 Effects of age.

The pupils were grouped in 26 groups adcording to tilird'_f year o_ birth. 1 born

1949 or earlier, 2 born Jan. - April 1950 (16:1-4 years at the time of testing)

3 born May August, 1950 (15:9- 16:0), etc._



The median of LOR in the i'opula ion studied is 10.5 months. 50% _fall between Q
1

=

6.8 months and Q= . 17.8 months. The mean of age is 116 years, s . 2:6 years. As

age and LOR are uncorrelated, the distribution of LOR is roughly valid for all age

groups.

The rosults of the analyses of variance of age differences in all measurements are

given in table 1. The
2 gives the proportion of variance explained by age. It is

2
conventional to disregard differences, even if significant, if the 6.) is less than

.005 (5%).

The teacher judgements of adjustment are not at all related to age. Except'DBA 4,

DBA 7 and Free oral production, all other variables are ignificant,on the .1%

level (Pronunciation 5!). When extreme ag_ groups (8-10 vs 12-17 years ) are com-

pared, also DBA 4 and 7 become significant on the.154 level, while Free oral pro-

duction still is nonsignificant.

Table 1 in about here

A few examples of plots of means of the age groups are given i fig. 1 Test scores,

transformed to a 9 grade scale with a mean of 5 and a standard deviation of 1.96

are given on the ordinate, thirds of year of birth on the abscissa.

Fig 1 in about here

It should be noted that the teachers tend to judge the pupils' behavior as a uni y

and that their judgements of protress in.Swedish are more strongly correla_ed with

emotional and social adjustment than with the language tests.

Thus language learning _ability improves_with aHe.as does intellectual

while social a d emotional ad ustment seems to be nonre

3.4 Effects of _length of_residence LOR

Analyses of variance are given in table 2. TheC0
2 values are, with one excep ion,

very low. Free oral production becomes considerably better with time, but not with

age, as noteiabove. The only variables otherwise related to LOR are Listening com-

prehension and Free written production.

As predicted, the adjustment variables are not related to LOR. Astonishingly, most

language variables are very weakly related to LOR. This is probablydue to the fact

that only 8.3% of the pupils have a longer LOR than 2 years and language learning

as a function of time is a slow process.

Intellectual functions 4re practically not at all related to LOR. For reasons of

space, no,plots can be given.

4. DI8OUSSION_AND_OONa_LU8IONS /14

The age effects found in 'this study go straight against the basic theory of second .-

language-acquigkion. No optimum:is found. On the contrary, language learning ability:

is growiTmonotonously and almost linearly with age. The reasoning of Penfield and.

Roberts and also of Lenneberg must be reverseds the more developed the brain is, tha

better it is suited for language learning, in the span, of 8-- 16:4 years.

Besides biological factors, the-general development-ofAopereeptual, intellectual

AmotOrJactoroprobablycontributetolanguage learnin ability. Tgukomaa (1975)

. Table 2 in about here

lid



considers the dvelopment of L1 to be of the g-_ test importance for the learning .

f L2. His own correlations, however, show that L1 explains only between 10 and 25

of the variance in the L
2

variable,' studied.

The results of this study with Ss learning L2 in an al hentic linguistic milieu

and experiencing all the communicative needs that a new social and cultural environ-

ment creates, support the results of the majority of age studies with Ss learning

L in their native country. Whether other milieu factors may plays. part, inter-
2

acting with age, will be subjected to further analyses.

The social and emotional adjustment, as judged by the teachers, does not seem to be

related to age. There is no wellfounded theory, neither very much research to be

compared with this finding.

Most language variable
2

are very weakly related to LOR. A comparison of Gi values

show that age is a much better predictor of L
2
acquisition than LOR. One possible

explanation is that the L2 acquisition is such a slow process that a time span, much

larger than in this study, is needed to give any effects. Another hypothesis is that,

contrary to common belief, the time spent in a foreign environment is of secondary

importance. Quantity and quality of instruction, motivation and energy of .the indi-

vidual and, not least Important, the pattern of verbal and nonverbal contact and

communication with the native population may be far more important factors.

There is one clear exception o thi -finding. It is interesting to note that the

only language variable which is tinrelated to age, Free oral production, is also the

only variable that is strongly related to LOR. This implies, among other things,

that conversation can best be learnt in an authentic milieu, a point that language

teachers h-ve argued for centuries.

In accordance with theoretical predictions, social and omotional adjustment does not

improve with LOR. Intellectual variables seem not to be affected by LOR.

Finally, some practical consequences of these findings. Early second language

teaching cannot be based on the prevailing theoretical foundations. It may still be

a good idea with early L2 teaching, but it should be based on administrative and

other practical considerations. In Sweden, most pupils learn two or even three

foreign languages in primary and secondary school. Language learning has to start

early. On the other hand, the findings of this study should prove positive for-

adult education.

The instruction in L1 and
-2

for migrant children, well as the supervision of

their emotional and social adjustment must be given much larger resources than is

done at the moment. This study from V66 and ToukOmaa's from 1972 both Suggest that

the linguistic and socio-emotional adjustment processes need speeding up. Teaching

techniques and materials, as well as the training of teachers psychologists

councellors and others, must be developed and improved.

1 0
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